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I ntroduction
The correlation of the Trenton strata of the central portions of the 
States of Tennessee and Kentucky with the deposits of the same age in 
other regions has been accomplished in a general way, but there is con­
siderable difference of opinion as to the equivalence of the subdivisions. 
Through the aid of a grant from the income of the Shaler Memorial fund 
at Harvard University, I  was able to spend two weeks on this problem, 
and as a result have come to look upon it in a way somewhat at variance 
from any solution I  have seen in print and also from my own precon­
ceptions, obtained from the study of the literature.
I  am greatly indebted to Mr. Wilbur A. Nelson, the State Geologist, 
for much assistance in Tennessee, and to Prof. Arthur M. Miller for 
similar courtesies in Kentucky.
T h e  Sec tio n  in  K entucky
The work of Professors A. M. Miller and August P. Poerste in the 
“Blue Grass” region of Kentucky has amply elucidated the stratigraphy 
and paleontology of the Ordovician formations of that area. An idea of
1 M anuscript received by th e  Secretary of the  Society Ja n u a ry  31, 1922.
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the succession may be well obtained from Professor Miller’s Report on the 
Georgetown Quadrangle,2 with certain nomenclatorial modifications set 
forth by him in his later report (1919) on the Geology of Kentucky.
The lower Maysville (Mount Hope) is believed by Foerste to be repre­
sented in the upper part of the Garrard sandstone, which is really a 
siliceous limestone. The Eden, which does not seem to be readily sub­
divided, is called the Million shale, and consists of thinly bedded lime­
stone and marlite, with a thickness of 120 to 200 feet. At the base, thin 
layers of limestone contain C ryptolithus tessellatus, Plectam bonites 
rugosus, and an abundance of columnals of crinoids.
The Cynthiana consists of thinly bedded blue limestone which weathers 
to a rubbly mass and contains numerous fossils, Cyclonema varicosum  
being considered most characteristic. The thickness is about 35 to 60 
feet in central Kentucky, but increases northward, where the 50 feet of 
Point Pleasant beds on the Ohio River raise the total thickness to 100 
feet. The lower and more widespread part is known as the Greendale.
Beneath the Cynthiana is the Lexington series, the upper member of 
which varies from place to place. On the northern and eastern sides of 
the basin the Cynthiana rests upon the Woodbum,- but on the west there 
intervenes the Perryville, which may have from one to three members. 
These are, in descending order, the Cornishville, the Salvisa, and the' 
Faulconer. The Cornishville appears to be a very local bed, found only 
in Mercer County, and contains the same fauna as the Benson. I t  is only 
5 feet thick. Beneath is the Salvisa, a “birdseye” limestone, dense, buff, 
weathering white, and containing Tetradium and ostracods. The thick­
ness varies from 0 to 15 feet. At the base is the Faulconer, which is 
often a single bed 5 to 8 feet in thickness, made up of shells of gastropods. 
As stated above, these formations occur on the southwestern flank of the 
arch and drop out in descending order northward, so that the Cynthiana 
rests in places upon the Salvisa, in others upon the Faulconer, and more 
generally upon the Woodbum. The interpretation of this condition 
may be discussed later.
The Woodburn is a highly phosphatic limestone with rather numerous 
fossils. I t  is 50 to 60 feet in thickness and differs faunally from the Ben­
son in the presence of Galumnaria alveolata.
The Brannon beneath is merely a useful horizon-marker, its limestone 
being siliceous and furnishing chert on weathering. I t  is 7 to 10 feet 
thick, with few fossils, but often shows a contorted layer which suggests 
the effect of subaquatic slumping.
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2 Kentucky Geol. Survey, ser. 4, vol. 1, pt. 1, 1913, p. 317.
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The Benson is a thinly bedded limestone, about 35 »feet thick, with 
D inorthis ulrichi, Strophom ena vicina, and a layer of Stromatocerium in 
its upper portion. I t  is not separated very sharply, either faunally or 
lithologically, from the Jessamine below.
The latter formation, about 70 feet thick, consists of thinly bedded 
limestone with rather thick shaly partings, and is the zone of Prasopora  
sim ulatnx. I t  also contains many of the common Trenton fossils, such 
as Zygospira, Plectambonites, and Dalmanella. I t  shares with the other 
subdivisions of the Lexington the brachiopods H ebertella  frankfortensis 
and Rhynchotrem a increbescens and seemingly lacks any representative 
of the genus Platystrophia.
Beneath is the Logana, 25 to 35 feet in thickness, made up of somewhat 
clayey limestone and shale, the characteristic fossil being the exceedingly 
rare H eterorthis clytie. What is more significant, this formation oc­
casionally furnishes C ryptolithus tessellatus, which I  was fortunate 
enough to find at this horizon in the section at the Old Crow distillery, 
on Glenns Creek, and which Foerste has previously listed, although with­
out locality.3
The lowest bed of the Trenton succession, the Curdsville, is rather 
sharply set off from the Logana above as a massive, coarsely granular, 
gray limestone about 10 to 12 feet in thickness. I t  in turn rests upon 
the Tyrone with a “welded” contact. The upper layers of the older 
formation show shrinkage cracks, indicating emergence after their de­
position.
Correlation
Aside from its exotic series of Echinoderms, which have no great value 
in correlation, the fossils of the Curdsville ally it closely to the Leray of 
New York, with which it has sometimes been correlated. Such species 
are Receptaculites occidentalis, S treptelasm a profundum , Columnaria  
halli, Orthis tricenaria, and a large fauna of mollusca. This summer, 
however, I  found a number of specimens of a- Platystrophia which is 
probably the form called P . trentonensis by McEwan. This indicates a 
somewhat mixed Trenton and Leray fauna, such as is found in the Rock­
land in Ontario.4
The presence of C ryptolithus tessellatus, Dalmanella, and M esotrypa  
quebecensis in the Logana, together with its relation to the Jessamine 
above, is sufficient to correlate the formation in a general way with the
3 K entucky Geol. Survey, ser. 4, vol. 1, pt. 1, 1913, p. 372.
4 A. E. W ilson : Dept. M ines Canada, B ull. 33, 1921, p. 19 e t  seq.
P. B . R aym ond: Geol. Survey Canada, Sum. Rept., 1912, p. 399.
 on August 8, 2015gsabulletin.gsapubs.orgDownloaded from 
Glens Falls of New York. The Jessamine is comparable to the familiar 
Prasopora beds of New York and Ontario. Numerous differences be­
tween the two could be pointed out, such as the abundance in Kentucky 
of Rhynchotrem a increbescens and H ebertella  franhfortensis, the rarity 
of trilobites, and absence of such guide fossils as Triplecia, Trematis, and 
Parastrophia; but there are, perhaps, as many similarities as could be ex­
pected, taking into consideration the geographical situation.
With the Benson, Platystrophia reenters, and it may or may not be 
significant that representatives of this genus are very rare in the lower 
175 feet of the Trenton at Trenton Falls, New York.
The Woodburn is marked by the appearance of Columnaria for the first 
time above the Curdsville, but otherwise its fauna shows nothing remark­
able. The whole series to this point, with a thickness of about 200 feet, 
is fairly closely -comparable to, and to be correlated with, the lower 226 
feet of the composite section of the Trenton at Trenton Falls and on 
Eathbone Brook, New York.5 This is practically the conclusion which I  
reached in 1916, but which opinion has been strengthened on seeing the 
exposures in the field.
Before discussing the correlation of the Perryville and higher strata, 
it is well to review the situation in Tennessee.
T h e  Section  in  central  T en n essee
The basis of modern knowledge of the Trenton of the Nashville dome 
is the work of Ulrich, published in best form by Hayes and Ulrich in the 
Columbia folio of the U. S. Geological Atlas, 1903.
In  this region the highest Ordovician formation is generally either the 
Femvale (Richmond) or Leipers (Maysville) and the present practice is 
to consider the Catheys as the highest formation of the Trenton. The 
following section, given in descending order, will, however, include the 
Leipers:
Leipers.—Granular blue limestone, sometimes earthy, knotty, and sha ly ; very 
fossiliferous. Thickness, 0-100 or more feet.
Catheys.—Thinly bedded, fine grained earthy and shaly limestone with nu­
merous fossils. Thickness, from 50 to 120 feet.
Bigby.—In the typical region, which is in the vicinity of Columbia, this is a 
granular, crystalline, phosphatic limestone, without shale except locally 
a t top or bottom. Thickness, 50 to 150 feet.
Hermitage.—Thinly and thickly bedded limestone with some shale. Thick­
ness, 4Q to 70 feet.
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The Hermitage rests upon the Carters, which is generally, although 
perhaps not everywhere, of Leray-Black River age.
Having enumerated these formations, beginning with the youngest, 
they may be best considered in reverse order.
The Hermitage is chiefly remarkable for the extraordinary abundance 
of specimens of Dalm anella fertilis  Bassler, a shell which in many places 
occupies the layers to the exclusion' of all other fossils. I t  is, in fact, 
the guide fossil, and it is the usual practice to place the top of the Hermi­
tage at the horizon where this brachiopod ceases to be abundant. Curi­
ously, even it  is not common in Rutherford County, where the lower 50 to 
70 feet of the Trenton are nearly unfossiliferous.6
The Bigby is an exceedingly interesting formation, with a highly di­
versified development in various parts of the central basin. Its charac­
teristics in the typical region have been mentioned above. In  Davidson, 
Franklin, and more eastern counties it  is chiefly remarkable for the de­
velopment it shows of the so-called “Bigby Dove” or “Upper Dove” strata. 
These consist of thickly bedded, pure, fine grained buff limestone which 
greatly resembles the Lowville or “Birdseye” and which contains an 
abundance of Tetradium and Ostracoda along with some other fossils, 
chiefly mollusca. At Nashville these beds are not thick, but farther east­
ward they become the Cannon formation of Ulrich7 and reach a con­
siderable thickness. About this development almost nothing has, how­
ever, been published. According to Ulrich,8 the thickness of the» Bigby 
between Hartsville and Carthage (in the northeastern part of the basin) 
is between 120 and 150 feet and more than half of it is “dove.” The 
fauna, moreover, while profuse, is mostly molluscan, bryozoa and brachio- 
pods being almost absent.
The discussion can, perhaps, be made more concrete by reviewing the 
well known section at Nashville. The following measurements were 
made by the writer in 1921, and for convenience in reading are given 
in ascending order.
T h e  S e c t i o n  a t  N a s h v i l l e
The lowest layers of the Trenton are most conveniently studied in the 
cuttings along the Nashville, Chattanooga, and Saint Louis Railroad in 
the southeastern part of the city. The Hermitage rests here upon the 
rather thinly bedded upper layers of the Carters.
8 G alloway : Tenn. Geol. Survey, B ull. 22, 1919, p. 51.
7 B ull. Geol. Soc. Am., vol. 22, 1911, p. 417.
8 Columbia folio , 1903, p. 2.
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1. Thinly bedded limestone, full of Dalinanella, with partings of unfossil-
iferous shale—20 feet.
2. A layer of much contorted limestone and shale. The original mass seems
to have been well stratified, the limestone in beds 2 to 6 inches thick. 
As a result of pressure, the layers have been disrupted, folded, tilted, 
and even rolled over, forming boulder or pillow-shaped masses. The 
appearance is that of a deposit which has slid while still relatively soft, 
rather than tha t of a series which has been folded after consolidation— 
3 feet.
3. Limestone in thick layers, almost entirely made up of shells—8 feet.
By continuing to a cutting on the next railroad west of this, and thence 
to Fort Negley, it is possible to get a fair idea of the succession to the top 
of the Catheys, but the section is exposed in greater detail along the 
Tennessee Central Eailroad between the City Hospital and the Cumber­
land River. I t  was not possible to connect the section above definitely 
with what follows, but it is probably all below number 4.
4. Impure limestone, some layers made up chiefly of Dalmanella ; 18 inches
of shaly limestone a t top—7 feet 6 inches.
5. Irregularly bedded light gray limestone with thin partings of shale. Dal­
manella common, some bryozoa present—17 feet.
Top of the Hermitage.
6. Light gray, coarsely granular, cross-bedded limestone, in layers 1 to 6 feet
in thickness. The cross-bedding is well brought out on the surfaces and 
edges of the layers by the large amount of phosphate present. Few 
complete, but many fragmentary fossils are to be found. The highest 
layer contains flat pebbles of limestone, usually about half inch in 
thickness and from 2 to 6 inches in greatest diameter. There are also 
larger fragments of stratified limestone up to 8 inches in thickness and 
16 inches in length. Scattered about among the pebbles are mutilated 
shells of pelecypods and cephalopods. This is the Capitol limestone of 
Safford and it is evidently, as he stated, a deposit of calcareous sand. 
I ts  bedding indicates wave action, and very shallow water, if not actual 
emergent conditions—28 feet.
7. Purè, buff limestone full of small calcite-filled “tubes.” The “birdseye”-
like layers are interbedded with less pure limestone. The upper foot 
is somewhat shaly and contains a great abundance of ostracods—714 
feet.
8. Dark gray, impure limestone with a layer almost entirely made up of a
large massive Tetradium a t the top—4 feet, 
i). One layer of the pure buff limestone filled with Tetradium raeemosum— 
1 foot.
Zones 7 to 9 make up the so-called “Bigby Dove,” which has already 
been commented upon. Aside from ostracods and Tetradium, it contains 
few fossils, those seen being gastropods. In  former times this fine­
grained pure limestone would have been considered indicative of deep-sea
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conditions, but south of Franklin I  saw a large surface of one of the pure 
layers which exhibited deep shrinkage cracks, forming a pattern of large 
polygons. The more probable interpretation is, therefore, that these beds 
are the deposits of lagoons, which were so shallow that at times they were 
entirely deprived of water and exposed to desiccation. Taking these 
strata and the Capitol limestone below them, they together suggest con­
ditions which obtain at the present time about reefs in the tropical seas.
10. Massive gray limestone with nodules and extensive lenticular layers of
chert—26 feet. This is the W ard limestone of Jones.
11. Thinly bedded gray to buff limestone, which rests unconformably on the
layers below and is itself truncated by the s tra ta  above—4 feet.
12. Pure buff limestone, which increases from a layer of nodules in the west­
ern p a rt of its exposure to two beds, each about 1 foot thick, a t the
eastern—0-2 feet.
Zones 11 and 12 appear to represent beds formed just a t the margin 
of a lagoon, and that they cut across the strata beneath has only a limited 
significance till it can be determined how much has been cut out.
Safford (Geology of Tennessee, page 277) called attention to these two 
zones, which have a variable thickness in the rather numerous exposures 
about Nashville. Number 11 he called the Cyrtodonta bed and stated 
that in the bluff at the wire bridge it was a single bed, 10 or 11 feet thick, 
made up of the shells of C yrtodonta saffordi, Bellerophon lindsleyi, and 
B. troosti.
“The bed is seen a t the engine-house of the water-works, where it is 6 feet 
thick. In  tracing i t  beyond the engine-house it  very soon runs out and is 
replaced by a compact dove-colored limestone.”
Paul M. Jones, in a little-known paper,9 which I  have seen through the 
courtesy of Mr. W. A. Nelson, has described in some detail the' character­
istics and distribution of the Cyrtodonta bed and the “Upper” or “False 
Dove.” The former is stated to be a very local development, occupying 
only a small area near Nashville. I t  varies in thickness from 0 to 11 
feet, and is usually a single bed, made up of an aggregation of molluscan 
shells. The “False Dove” is from 2 to 5 feet thick, and contains ostra- 
cods, gastropods, and cephalopods, with an occasional Tetradium. Al­
though it has, on the weathered surface, much the same appearance as 
the “Bigby Dove,” it is really a much less pure and less compact lime­
stone.
13. Massive limestone with numerous bryozoa, succeeded by rather slialy
strata. Base of the Catheys—17 feet.
9 The geology o f N ash ville  and im m ediate v icin ity. N ash ville , 1892.
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14. R ather thinly bedded stra ta  which w eather to a rubbly mass—30 feet.
15. Less shaly beds with a  layer of large Stromatoceria and Columnaria at
the base—12 feet.
16. A layer of much contorted limestone suggesting slumping. Boiled effect
particularly well shown—10 inches.
17. Limestone like 13—7 feet. This is the highest exposure near the station
of the Tennessee Central Railroad.
Correlation  w it h  K en tu ck y
About 7 feet above the base of zone 13 one finds the typical Catheys 
fossil's, such as Cyclonema varicosum  and Constellaria em aciata; so that a 
part a t least of the Catheys is to be considered as of the same age as the 
Cynthiana. The layer of Stromatocerium at the base of number 15 is 
probably not the “Sponge bed” of Jones’ paper, since it lies 37 feet above 
the “False Dove.” Jones stated that the Sponge bed rested in some places 
directly on the False Dove, whereas in others it was separated from it by 
from 10 to 15 feet of ordinary blue limestone.10 He mentioned another 
occurrence of Stromatocerium as much as 25 feet above the Sponge bed, 
and it is probable that it  is this higher layer which was encountered in 
the above section. Jones attached considerable importance to the Sponge 
bed, considering its top the upper limit of the Trenton. If  there is more 
than one such stratum, as there apparently is, a bed of Stromatocerium 
will prove a very unreliable indicator of the plane of separation of two 
formations.
The abundance of Bellerophon troosti and other gastropods in the 
Cyrtodonta bed (number 11), and particularly its association with a 
“Birdseye” limestone (number 12), justify its correlation with the Faul- 
coner, and the False Dove with the Salvisa, these two representing the 
Perryville. Whether or not the lower part of number 13 is the Cornish- 
ville has not been determined.
The Ward limestone is, according to Jones, fairly fossiliferous, and it 
is significant that in it  is the lowest horizon at which Columnaria alveolata 
is found. He also lists Orth,is borealis (H ebertella  frankfortensis) and 
Rhynchonella frin gilla  (probably Orthorhynchula lin n eyi). These fos­
sils strongly suggest a correlation with the Woodbum of Kentucky. I t  
may also be noted that these are the only strata in the section which pro­
duce chert, and since that is a unique characteristic of the Brannon in 
Kentucky it is entirely possible that the Ward represents both the Bran­
non and the Woodburn. At Columbia, according to Hayes and Ulrich,
5 7 8  P . E . R A Y M O N D — T R E N T O N  O P T E N N E S SE E  AND K E N T U C K Y
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the top of the Bigby is a finely granular, siliceous rock, which also sug­
gests the Brannon bed.
Writers upon the Trenton of these States seem to be in general agree­
ment that the Hermitage of Tennessee is equivalent to the Logana of 
Kentucky, this opinion being based almost entirely upon the fact that 
Dalmanellsc are exceedingly abundant in both. This would be a harm­
less enough correlation if it were not followed by the logical deduction 
that the Jessamine is not represented in central Tennessee.
The lower strata at Nashville contain almost nothing except the Dal- 
manella to which Bassler has given the name fertilis. In  the vicinity of 
Columbia, Tennessee, Hayes and Ulrich list a small fauna in which 
Prasopora patera  is said to be abundant and P. sim ulatrix  common. 
Miller states that in Kentucky he separates the Jessamine from the 
Logana because only in the former do Prasopora sim ulatrix  and Dal- 
manella occur together. In  the Jessamine, Damanella; are equally as 
abundant as in the Logana, and it is only at the base of the Benson that 
they disappear. Like the Capitol limestone above it, only to a lesser 
degree, the Hermitage is irregularly bedded, and in places the strata are 
nothing more than masses of wave-piled shells. How long a time is 
represented by the Hermitage and Bigby together can not be determined 
from the formations in the area which I  studied, but I  should judge that 
deposition began only in the later part of Jessamine time. The particu­
lar, fossils characteristic of the Benson have not been found in the Bigby, 
but that is hardly surprising, considering the conditions under which the 
latter appears to have been deposited. Of the various fossils listed from 
the Bigby of Tennessee by Hayes and Ulrich, Constellaria teres appears 
in Kentucky first in the Woodburn, while H ebertella ' franTcfortensis, 
Rhynchoirem a increbescens, and C yrtolites retrorsus are found in the 
Jessamine and higher strata.
T h e  C y n t i i i a n a , C a t h e y s ,  a n d  L e i p e e s
If  now attention be turned to the upper part of the section, more diffi­
culties will be encountered. They are, however, difficulties which we have 
fabricated for ourselves by our habits of thinking rather than any pre­
sented by the strata and faunas themselves. Dr. Ulrich holds that the 
Catheys and Cynthiana are to be classed with the Trenton, while Pro­
fessor Miller would unite them with the Cincinnatian. All who have 
written on the subject agree that the “Utica” and Eden are absent from 
Tennessee, and that the Leipers is of Maysville age.
In  such regions as the vicinity of Nashville and the southwestern part
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of the Blue Grass area in Kentucky, where the Perryville intervenes be­
tween the Woodburn and Catheys, the Trenton succession is obviously 
broken, and at about this place new elements enter the fauna and some 
of the old ones disappear. One of the most striking things noted is a sort 
of. quickening of evolutionary processes, as though the species had long 
been dormant and now began to change. This is seen especially in .cer­
tain of the brachiopods. The Platystrophias of the Curdsville, Hermi­
tage, Bigby, Benson, and Woodburn are all small things, more or less 
alike, but in both the Catheys and Cynthiana they increase in size, till at 
the top some specimens are nearly as large as any in the later Ordovician. 
The little H ebertella frankfortensis is replaced by H . maria parkensis, 
some specimens of which can hardly be distinguished from H . svnuata. 
Bhynchotrem a increbescens gives way to Orthorhynchula linneyi, which, 
starting in the Salvisa with a small form, increases in size throughout 
the Cynthiana, Catheys, and Leipers.
As compared with deposits in New York and Ontario, there is abso­
lutely nothing in common 'which has any weight in correlation. This is 
explained by the fact that the Upper Trenton was a time of uplift and 
deposition of shale in New York. Kentucky and Tennessee also felt the 
effects of uplift at this time, as already shown, but they were too far from 
the land to be affected at first by the clastic material which destroyed 
much of the Trenton fauna in New York and brought about the “Utica” 
facies. The uplift which affected that part of Kentucky occupied by 
deposits of the Perryville seems to have been followed by a slight deepen­
ing of the waters during Cynthiana times, so that lagoon conditions were 
replaced by those of shallow seas or banks on which corals, bryozoa, and 
brachiopods flourished.
.... The general effect of the uplift a t the east had been to bring the shores 
appreciably nearer this region and may have diverted, to it currents 
carrying an augmented food supply, thus causing the “awakening” re­
ferred to above. These more favorable conditions did not persist long 
in Kentucky, however. The mud of the Utica came as near as the Ohio 
River (Fulton shale) and drove out or killed the Trenton—Cynthiana 
fauna there. In  the section on Glenn Creek at the Old Crow distillery, 
the bed which shows the second appearance of Cryptolithus is only about 
35 feet above the base of the Cynthiana, and with the coming of that 
trilobite the warm water fauna (Cynthiana) disappears from the region. 
Then follows a long period (Million shale) when there was mud in Cen­
tral Kentucky and the fauna was much reduced in variety.
If one turns now to Tennessee, one finds the Catheys much thicker 
than the Cynthiana, and, furthermore, the Cynthiana-Catheys fauna per-
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sists in the strata which are assigned to the Leipers. There are not many 
species which pass from the Catheys to the Leipers, but the faunas are 
essentially alike, the younger being a derivative of the older, and in actual 
field-work it is very difficult to distinguish the two.
This is especially well illustrated in the section in the city of Nash­
ville. The highest strata, well exposed in a large quarry north of the 
reservoir and at Port Negley, on the summit of Saint Cloud hill, are 
called Catheys by some and Leipers by others. And verily these beds 
carry a mixed fauna. Large specimens of Orthorhynchula linneyi are 
very common there, and a variety of P latystroph ia  ponderosa,, much 
larger than any of the specimens lower in the Catheys, is not infrequent. 
On the other hand, large Isochilinse and Cyclonema varicosum  proclaim 
the Catheys, while H ebertella  sinuata provides but indifferent evidence.
There is, furthermore, no physical evidence so far brought forward 
which indicates any interruption of sedimentation at the top of the 
Catheys. The clearest statement on the part of one who believes that 
there was a land interval between the Catheys and Leipers is that of 
Ulrich.11
“In  middle Tennessee, where the emergence a t the close of the Trenton 
continued through Utica and later stages of the Eden the elevation must 
have been very broad and without marked local flexing. Erosion of the 
Catheys prior to the submergence of the west and north flanks of the dome 
by the late Cincinnatian or Leipers sea is indicated chiefly by the local 
absence of some of the upper layers. There are no clastic deposits worth 
mentioning a t the contact of the Leipers and Catheys. The plainest feature 
of the physical evidence of the hiatus between the two is the unquestionable 
landward overlap of the Leipers. The most western exposures of the contact 
contain a number of clearly distinguishable beds in the lower part of the 
Leipers which are entirely absent in the Nashville h ills ; and on the south 
flank, as near Fayetteville, the Leipers is represented by only the uppermost 
member, the lower Platystrophia bed.”
The evidence for the overlap mentioned is outlined in the Columbia 
folio, and consists in the fact that different faunas were found in the 
strata considered to be the base of the Leipers at different localities. 
This does not seem to the writer at all sufficient to establish the case un­
less accompanied by a very detailed explanation of the distribution of 
the various species.
In  place of the current opinion th a t, Catheys and Leipers times are 
separated by an interval during which the Eden of Kentucky and Ohio 
were deposited, I  wish to present the idea that this was a region of con­
11 Bull. Geol. Soe. Am., vol. 22, 1911, p. 311.
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tinuous deposition, unaffected by the conditions which introduced the 
mud into the more northern Eden, and that it  was the region in which 
the Maysville fauna originated and from which it spread northward at 
the end of Leipers time.
I f  this contention can ultimately be established, as I  do not pretend to 
do more than suggest the idea now, then central Tennessee was one of 
those districts to which animals retired when driven from their earlier 
environment by physical changes and from which they emerged to re­
populate later seas. I t  was, in fact, an asylum for a recurrent fauna. 
Dr. Ulrich has already commented upon the Catheys fauna as of the re­
current type, and called attention to the fact that it really is a combina­
tion of two faunules, one consisting of corals and hydrocorallines ( Strep- 
telasma, Tetradium, Columnaria, and Stromatocerium) and the other 
of bryozoa and shells.12 I t  should be noted that in  the correlation of the 
Leipers fauna with that of the Fairmount the first of these elements has 
to be neglected, and this seems a very important point. I f  the Leipers 
received its fauna from the Catheys, the presence of numerous corals is 
readily understood. The real Fairmount could not have supplied them.
The coral faunule, so far as Columnaria and Tetradium are concerned, 
is autocthonous in Tennessee. These genera occur in various subdivi­
sions of the Stones River as high as the Carters, then disappear from the 
central basin during the Hermitage and Bigby, although I  have no doubt 
that they are in the Cannon (Tetradium is present in the “Bigby Dove” ), 
reappear in the Catheys and Leipers, and thence pass into the Arnheim, 
and so to the Richmond. Although not yet proven present in every 
formation and necessarily migrants during the uplift at the end of the 
Lowville or Leray, these corals seem to have had their distributional 
center in this area.
To summarize what' has been said above, it is argued that the Catheys 
and Leipers are the equivalent of the Cynthiana, Million, and Lower 
Maysville in Kentucky and the Upper Trenton, Eden, and Lower Mays­
ville about Cincinnati, because:
1. Lithologically, there appears to have been continuous sedimenta­
tion throughout Catheys and Leipers time.
2. The fauna of the Leipers is a derivative of that of the Catheys.
3. Certain of the species of the Catheys show a direct evolution into 
the species found in the Leipers.
4. The Leipers is not a pure Maysville fauna, but contains elements 
indigenous to the region it occupies. I t  was, therefore, emigrant and 
not immigrant.
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5. There is no evidence anywhere of emergence previous to, during, or 
at the end of “Utica” time. There is ample evidence that Utica is a 
facies of sedimentation and not a time division. I t  represented off-lap 
deposits which progressed westward, but never reached central Tennes­
see. On this subject there is a considerable literature by Grabau, Ruede- 
mann, and the writer, and it does not require repetition.
Summ ary
All of the discussion in this paper must be understood as an attem pt to 
interpret the meaning of certain sediments and faunas. Others are much 
more familiar with the. areas in question than I  am, and much work has 
been done that never has been published. I  have attempted to show that 
physical conditions were very different in Tennessee from those which 
obtained in Kentucky or other areas nearer the shore, and tha t the faunas 
must be interpreted in the light of those conditions. I t  is very easy to 
make correlations based on similarities or differences of fossils alone, 
especially if one can warp the crust of the earth about at will, bring in 
or abolish seas, and bring faunas ready made to the areas where they 
were entombed. To actually unravel all the tangled skeins of mixed 
faunas, evaluate earth movements which brought about only limited 
emergences, and correlate the unlike faunas of the various facies of the 
same sea is a more complex problem and will take more facts and longer 
time for its solution.
The rocks which make up the Hermitage and Bigby of central Ten­
nessee show the physical characteristics of shallow-water deposits. The 
coarsely crystalline, cross-bedded strata of the Hermitage and Capitol 
appear to have been formed near a low, reef-barred shore or coral island, 
and the “dove” may be interpreted as having been deposited in shallow 
pools or lagoons. Both the “Bigby dove” and the Perryville dove (Sal- 
visa) truncate the strata below, the whole series indicates intermittent 
sedimentation, and it is possible to evaluate the element of time only ap­
proximately. Until the Perryville, conditions seem to have been more 
quiet and normal in Kentucky, and the section in Tennessee must be 
measured by that standard.
There seem to be two possible interpretations of the Perryville, and 
both involve uplift nearly or quite to emergence at the end of the Wood- 
burn or the Perryville. Although, as indicated above, this formation is 
generally confined to the southwestern flank of the Cincinnati dome, 
Professor Miller13 has found an exposure on the southeastern side near
“  Second Ann. Kept. K entucky Geol. Survey, ser. 4, vol. 2, 1914, p. 32.
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Paris, Kentucky, and surmises that it once passed all across the southern 
part of the arch and has subsequently been removed. This would in­
volve uplift and erosion after the Cornishville and before the Cynthiana.
If, however, the Salvisa be the deposit of a lagoon, it would involve 
only a shallowing of the water at the end of the Woodburn and sufficient 
uplift or upgrowth that basins might be formed. In  that case the deposit 
about Paris may not have been connected with the greater one south of 
Frankfort.
Lithologically, the Faulconer is a mass of shells such as would be most 
apt to occur near a shore or on a bank or reef. Furthermore, the transi­
tion between the Woodburn and Cynthiana, where there is no Perryville 
present, is a gradual one, and it is practically impossible to draw a line 
between the two on lithological grounds. Faunally, the Cornishville 
above the Salvisa is allied with the Benson and Woodburn rather than 
the Cynthiana, but the Woodburn and Salvisa contain the earliest of 
the Cynthiana types. Everything, therefore, suggests a very brief “lost 
interval” at this horizon.
The very great difference between the fauna of the Upper Trenton in 
Kentucky and that of northern New York, Ontario, and Minnesota must 
be ascribed to geographical conditions. While certain forms were mi­
grants, others remained in or near their “center of distribution.” The 
sea was so fully populated in later Trenton times that the animals which 
were driven westward by the invasion of mud found but inhospitable 
reception. I t  may also be noted that the tongue of mud which reached 
Cincinnati was thrust out into the Trenton sea in such a way as to make 
a northern and southern province, Ottawa on the north and the Cum­
berland front in Tennessee on the south, being far to the east of its most 
westward distribution. In  fact, so far as we know from any actual out­
crops at the present time, this mud may have formed a complete barrier 
to migration of shore-inhabiting animals between northern and southern 
seas in late Trenton and post-Trenton times.
The proper application of the term Trenton remains to be cleared up, 
and the discussion of the subject is best deferred until the publication of 
Dr. Euedemann’s studies of the Utica and Frankfort shales. I t  is quite 
patent, however, that we in America must eventually follow the Euro­
peans in eliminating from our time-table any periods which have been 
based entirely upon the black shale facies. At the present time, as a 
matter of convenience, I  am using Trenton to include deposits dating 
from the time of the first appearance of Platystrophia, which is usually 
immediately anterior to the first appearance of Cryptolithus, to and in­
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eluding the zone of the second arrival of Cryptolithus. The fallowing 
table will express my present opinion of the correlation of a part of the 
Ordovician strata. I t  should be said by way of explanation that Co­
bourg14 had to be substituted for the Picton of previous papers because 
of the preoccupation of the latter term, and that the name Gloucester15 
was proposed for the “Utica” black shale of Ontario which overlies the 
Collingwood black shale and limestone. Neither term is new here.
Correlation  T able
Central Tennessee Central Kentucky Ontario Central New York
Leipers Fairmont Mount Hope Lorraine (part)
Million GloucesterCollingwood Frankfort
Utica
Catheys Cynthiana Cobourg
Perry ville Lower Cobourg
Ward 
Bigby Dove 
Capitol 
Hermitage
Wanting
Woodburn
Brannon
Benson
Jessamine
Prasopora beds 
Typical Trenton
Logana Hull
Rockland
Glens Falls
Curdsville Amsterdam
General emergence
Carters
Wanting Leray
Tyrone Lowville
M Canada Dept. M ines, G eological Survey, M us. B u ll. no. 31, 1921, p. 1. 
“ B u ll. Mus. Comp. Zool., vol. 56, no. 3, 1916, p, 255.
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